Rational design of multiple TB antigens TB10.4 and TB10.4-Ag85B as subunit vaccine candidates against Mycobacterium tuberculosis.
Rational design of recombinant antigens TB10.4 and TB10.4-Ag85B as subunit vaccine candidates against Mycobacterium tuberculosis. The main purpose is to obtain a large quantity of soluble antigens. Recombinant antigens were cloned in frame with the N-terminal thioredoxin and expressed in E. coli. The thioredoxin tag was removed by TEV protease. Nickel-affinity and size-exclusion chromatography were used to purify antigens to homogeneity. Antigen stability at different pH levels was studied by photon correlation spectrometry. Circular dichroism was used to probe antigen secondary structure and thermal stability. N-terminal thioredoxin fusion dramatically increased antigen solubility. Soluble TB10.4 and TB10.4-Ag85B were purified to homogeneity and obtained in milligram quantity. Co-expression of bacteria chaperons increased the yield of TB10.4-Ag85B. Soluble TB10.4 and TB10.4-Ag85B purified from the inclusion body showed a reversible structure change. However, Ag85B and soluble TB10.4-Ag85B showed a clear melting temperature, above which the secondary structure was lost dramatically. Soluble TB10.4 and TB10.4-Ag85B were purified from the E. coli in significant quantities. The methods to purify and characterize these recombinant antigens were established, which paved the way for further vaccine development based on these antigens.